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possible to determine the number of nodal meridians by watching th< variations of intensity Avhich occur as the place of the blow travels roun< a circle of latitude.
In practice the symmetry is seldom so complete that this account of th< matter is sufficient. Theoretically the slightest departure from symmetr will in general render determinate the positions of the nodal systems. Fo each number n of cycles, there is one determinate mode of vibratioi with 2n nodes and 2n intermediate loops, and a second determinate modi in which the nodes and loops of the first mode exchange functions Moreover the frequencies of the vibrations in the two modes are slightly different.
In accordance with the general theory, the vibrations of the two modes, ai dependent upon the situation and magnitude of the initiating blow, are to b( considered separately. The vibrations of the first mode will be excited, unlesi the blow occur at a node of this system; and in various degrees, reaching a maximum when the blow is delivered at a loop. The intensity, as ap preciated by an observer, depends also upon the position of his ear, and wil be greatest when a loop is immediately opposite. As regards the vibration! of the second mode, they reach a maximum when those of the first mod* disappear, and conversely.
Thus in the case of n cycles, there are 2n places where the first vibratioi is not excited and In places, midway between the former, where the secom vibration is not excited. At all 4an places the resulting sound is free fron beats. In all other cases both kinds of vibration are excited, and the sounc will be affected by beats. But the prominence of the beats depends upoi more than one circumstance. The intensities of the two vibrations will bi equal when the place of the blow is midway between those which give m beats. But it does not follow that the audible beats are then most distinct The condition to be satisfied is that the intensities shall be equal as the reach the ear, and this will depend upon the situation of the observer as we] as upon the vigour of the vibrations themselves. Indeed, by suitably choosinj the place of observation it would be theoretically possible to obtain beats wit) perfect silences, wherever (in relation to the nodal systems) the blow may b< delivered.
There will now be no difficulty in understanding the procedure adopte( in order to fix the number of cycles corresponding to a given tone. If, ii consequence of a near approach to symmetry, beats are not audible, they an introduced by suitably loading the vibrating body. By tapping cautiousl; round a circle of latitude the places are then investigated where the beat disappear. But here a decision must not be made too hastily. The in audibility of the beats may be favoured by an unsuitable position of the eai or of the mouth of the resonator in connexion with the ear. By travelingf Sound, § 232.
